Mechanisms of stimulation of the respiratory burst by TNF in nonadherent neutrophils: its independence of lipidic transmembrane signaling and dependence on protein tyrosine phosphorylation and cytoskeleton.
This study concerns the controversial problem of whether the TNF-alpha (TNF) induces a respiratory burst in human neutrophils in suspension. The results have shown that in these cells TNF induces a classical respiratory burst. In fact, the production of oxygen free radicals 1) is linked to the translocation of NADPH oxidase components from cytosol to the plasma membrane, 2) does not take place in neutrophils from a patient lacking the cytochrome b558, and 3) does not involve other sources such as mitochondrial respiratory chain or xanthine oxidase. Signal transduction studies have demonstrated that this respiratory burst 1) is not accompanied by calcium transients, stimulation of phosphoinositide turnover, and phospholipase D activity (moreover, this burst is associated with the stimulation of the activity of phospholipase A2, but not of sphingomyelinase); 2) is strictly dependent on activation of tyrosine kinases, which is functional to the translocation to the plasma membrane of the cytosolic NADPH oxidase component rac; and 3) is dependent on the integrity of the cytoskeleton because it is completely suppressed by cytochalasin B. The integrity of the cytoskeleton is required for a full translocation of all the NADPH oxidase components and for an optimal activation of tyrosine kinases, but not for phospholipase A2 activation. Taken together, these findings demonstrate that TNF activates the NADPH oxidase through stimulation of tyrosine kinases, whose function is cytoskeleton-dependent, and raise the problem of whether the activation of this respiratory burst involves signals arising from TNF-activated beta2 integrins.